Introduction
Along with the growing proportion of older people in our society an increase of chronic illnesses ensues. One to mention is heart failure, which numbers among the most internistic illnesses and therefore is one of the main causes for hospitalizations of people above the age of 65 years [1] . To be able to overcome the future financial burdens for public health care systems resulting from this development, new strategies and methods of care, such as the telemedical treatment of heart failure patients with the potential of improved medical as well as financial outcome [2] , have to be taken into account. The overall benefits of telemedical systems are rated controversially and frequently discussed. A recent study concluded that telehealth for patients with long term conditions, such as heart failure, does not lead to improved outcomes and quality of life [3] , in strong contradiction to, for example findings from Heinen-Kammerer et al. [4] , where a telemonitoring system was cost efficient within the first year. Therefore, in this work, two detailed models have been developed which allow the comparison of health and cost outcomes for the conventional and telemedical care in heart failure treatment.
Methods
For modeling the discrete event technique was used which allows the depiction of a realistic treatment via objects and resources. The model takes account of outpatient care as well as inpatient care to analyze total costs, mortality and attribution to a NYHA (New York Heart Association) class of patients. A higher NYHA class corresponds to a more severe heart failure and thus higher chances for negative events. The concept is based on four modules, whereas patients are treated in one of the 4 implemented NYHA classes [5] . Fig.1 . gives an overview of patient flows in the model. For the first time clinical data about the lengths of stay for patients of all NYHA classes could be analyzed and implemented as probability density functions and compared to simulations based on the median. Fig. 2 shows a fit to the existing data for NYHA class 4 patients, resulting in a probability density function. The simulations are based on a starting pool of 100 patients with the following initial distribution of NYHA classes: 0% NYHA 1, 13% NYHA 2, 69% NYHA 3, 18% NYHA 4 [2] . In this simulation, costs for the telemedical system where considered as a monthly fixed rate of 100 € per patient. Comprising over 340 variables each, with more than 120 dynamically adjustable parameters, the models consider different cost assessments for the telemedical and the conventional care such as individual medical procedures, intensive care treatments as well as several options to describe expenses for the telemedical system.
Results
Fig . 2 shows the results of 4 simulations with different approaches to consider the length of stays of NYHA patients. By using the median, the telemedical treatment is slightly more expensive than the conventional one after 3 years. In strong contrast, calculations based on probability density functions to depict the length of stay, result in overall cost reductions of 23% for telemedical care in comparison to conventional treatment. 
Discussion
The simulated scenarios show that calculations of overall costs of heart failure patients are only viable if the lengths of stay are estimated with density functions. Since the median for all NYHA classes is between a predefined minimum and maximum length of stay, as used in the Austrian DRG system (diagnosis-related groups), oftenoccurring transgressions are not considered, which account for a major part of the overall costs. The economic benefits of telemedical systems lie within the potential of reduced hospitalizations and the tendency of patients to rather improve their NYHA class than via conventional care. Therefore the NYHA distribution is a sensitive parameter for the efficiency of the telemedical system along with different probability density functions for the duration of in-hospital stays. The models represent comprehensive tools to analyse and evaluate the frequently discussed topic of telemedicine for heart failure patients.
In future work, the influence of each individual NYHA class on costs for the two systems as well as the breakeven point for the implementation of a telemedical system will be further investigated.
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